Supplementary Figure 2.
Scanning electron microscopy images of the inverse opal mesoporous electrodes (12 µm thick) used in this study: (left) at a 45 tilt angle; (middle and right) top view.
Supplementary Figure 3.
Stepped chronoamperometry scan of bare inverse opal mesoporous ITO electrodes under aerobic conditions in MES electrolyte buffer solution (pH 6.5) at 25 C with chopped red light illumination (679 nm, 5 mW cm -2 ). Potentials steps of 0.1 V were scanned in the anodic direction.
Supplementary Figure 4. (A)
Normalised absorption spectra of Chl a, spinach PSII and T. elongatus PSII in MES buffer electrolyte solution (pH 6.5). (B) Unnormalised action spectra of Chl a, spinach PSII and T. elongatus PSII on inverse opal mesoporous ITO electrodes under aerobic conditions in MES electrolyte buffer solution (pH 6.5) at 25 C with chopped light (wavelengths of monochromatic light ranging from 720 to 460 nm, full width half maximum: 20 nm) at 0.5 V vs SHE and at (C) 0 V vs SHE.
Supplementary Figure 5.
Stepped chronoamperometry scan of Chl a (4 L, 100 g mL -1 ) on inverse opal mesoporous ITO electrodes in MES electrolyte buffer solution (pH 6.5) pre-purged (20 min) with different composition of O2 and N2 gas mixtures, at 25 C with chopped red light illumination (679 nm, 10 mW cm -2 ). Potentials steps of 0.1 V were scanned in the anodic direction. Figure 6 . CV scans of Chl a (4 L, 100 g mL -1 ) on inverse opal mesoporous ITO electrodes (ITO|Chl a) under (A) aerobic and (B) anaerobic conditions. Blue: Chl a in the dark; red: Chl a under light illumination (679 nm, 5 mW cm -2 ) following 5 minutes pre-illumination; green: Chl a under light illumination following 5 minutes pre-illimunation in the presence of bovine catalase (1 g mL -1 ). Oxygen reduction can be observed to occur with an onset potential of 0 V vs SHE under these conditions. (C) Dark cyclic voltammograms of bare inverse opal mesoporous ITO electrodes in the presence of H2O2 (0.14 mM, reduction onset at 0.2 V vs SHE) with and without the addition of bovine liver catalase (1 g mL -1 ) under anaerobic conditions. All experiments were measured in a MES electrolyte buffer solution (pH 6.5) at 25C. The scans started at 0.2 V vs SHE and were swept initially in the anodic direction, at a scan rate of 20 mV s -1 .
Supplementary

Supplementary Figure 7.
Chronoamperometry scan of Chl a (4 L, 100 g mL -1 ) on an inverse opal mesoporous ITO electrode at an applied potential of 0.1 V vs SHE under aerobic conditions in MES electrolyte buffer solution (pH 6.5) during chopped red light illumination (679 nm, 5 mW cm -2 ) at 25 C. During the measurement, various stimuli were applied: vigorous stirring using a stir bar, followed by the addition of superoxide dismutase (SOD) from bovine erythrocytes, and the addition of catalase from bovine liver. The change in the dark current upon the commencement of stirring may be attributed to both the increase in O2 concentration and the decrease in generated ROS at the surface of the electrode.
Supplementary Figure 8.
Stepped chronoamperometry scan of C60-DMePyl (2 L, 25 mg mL -1 ) on an inverse opal mesoporous ITO electrode under aerobic (air) and anaerobic (Ar purged) conditions in MES electrolyte buffer solution (pH 6.5) at 25 C with chopped light illumination (679 nm, 5 mW cm -2 ). An equivalent amount of fullerene to those used in the PSII co-adsorption studies were adsorbed onto ITO electrodes for this study. Potentials steps of 0.1 V were scanned in the cathodic direction.
Supplementary Figure 9.
Representative raw stepped chronoamperometry scans of PSII isolated from spinach (2 L, 11 M) on inverse opal mesoporous ITO electrodes. Experiments were conducted in (A) aerobic (grey), and (B and C) anaerobic conditions (blue), as well as in the presence of the QB inhibitor, DCMU (black), and the QB mimic, DCBQ (red). All experiments were performed in a MES electrolyte buffer solution (pH 6.5) at 25 C with chopped red light illumination (679 nm, 5 mW cm -2 ). The potential steps were scanned in the cathodic direction.
Supplementary Figure 10.
Representative raw stepped chronoamperometry scans of PSII isolated from T. elongatus (1 L, 25.6 M) on inverse opal mesoporous ITO electrodes. Experiments were conducted in (A) aerobic (grey) and anaerobic conditions (blue), as well as in the presence of the QB inhibitor, DCMU (black), and (B) the QB mimic, DCBQ (red). All experiments were performed in a MES electrolyte buffer solution (pH 6.5) at 25 C with chopped red light illumination (679 nm, 5 mW cm -2 ). The potential steps were scanned in the anodic direction. Supplementary Figure 11 . Onset potential determination of spinach PSII and T. elongatus PSII adsorbed on ITO electrodes. Photoresponse plots from stepped chronoamperometry experiments scanned in the cathodic direction conducted in anaerobic (Ar purged, black) and in the presence of the QB inhibitor, DCMU (blue). Experiments were conducted in MES electrolyte buffer solution (pH 6.5) at 25 C with light illumination (679 nm, 5 mW cm -2 ). All photoresponses were normalized such that the photocurrent density at 0.6 V is equivalent to 100%.
Supplementary Figure 12.
Estimation of Em values by examining the limiting photocurrents derived from the photoresponse of (A) spinach and (B) T. elongatus PSII in the presence of DCMU in anaerobic conditions.
Supplementary Figure 13.
Representative raw stepped chronoamperometry scans of spinach PSII (2 L, 11 M) on inverse opal mesoporous ITO electrodes. Experiments were conducted in Ar purged conditions (black); Ar purged conditions and in the presence of an enzymes-based oxygen scavenging system (glucose oxidase (0.1 mg ml -1 ), catalase (0.05 mg ml -1 ) and glucose (5 mM)) (red); and Ar purged conditions, in the presence of the enzymes-based oxygen scavenging system, and DCMU (green). All experiments were performed in a MES electrolyte buffer solution (pH 6.5) at 25 C with chopped red light illumination (679 nm, 5 mW cm -2 ). The potential steps were scanned in the anodic direction.
